This paper proposes a new contingency view of the organization and it contributes to the theme through two complementary perspectives. First, it proposes cognition as a function which acts as the main mediator between the organization and the environment. Second, it introduces cognition as the core organizational ability which supports individuals, groups and organizations with intelligence, autonomy, learning and knowledge management, whereas, in such a perspective, cognition is viewed as the core resource in the service of the organization. Both perspectives, the mediation and the core organizational resource views, imply that cognition contributes toward managing environmental complexity and uncertainty. From this picture, this work analyzes the organization in the pursuit of high degrees of organizational cognition in order to manage high levels of environmental complexity and uncertainty. Grounded in these views, this paper presents a model of the organization as a set of fuzzy abilities. From all these backgrounds, this research opens new directions for future research on organizational abilities which subsume cognition, intelligence, autonomy, learning and knowledge management as important elements of organizational analysis.
INTRODUCTION
Studies of complex systems and their classification through hierarchical levels of complexity were proposed by Boulding (1956) and Simon (1996) . In these studies, a system is defined as a large number of objects together with relationships between them and between their attributes or properties. The parts, elements or objects that form the systems vary from being very simple to very complex in structure, and from being highly stable to highly dynamic and variable in their interactions. Moreover, each system of higher level of complexity incorporates the features of those systems below it. In such a context, this paper proposes that differences in the levels of complexity of systems reside not only in the properties and structure of their elements, but most importantly, in the abilities of these elements. The former, i.e., properties and structure, refers to physical, biological and chemical attributes of the system, and the latter, i.e., abilities, means cognition, intelligence, autonomy, learning and knowledge management capabilities of the system. Therefore, analyzing Boulding's (1956) typology, which classifies systems according to their levels of complexity, this research proposes that the higher the complexity of a system on Boulding's classification scale, the higher its degree of cognition (Nobre, Tobias, & Walker, 2009a , 2009b , 2009c . This classification of Boulding's systems, which is enumerated from 1 to 9 in the order of growth of their levels of complexity, is given as (1) frameworks, (2) clockworks, (3) cybernetic systems, (4) open systems, (5) blueprinted-growth systems, (6) internal-image systems, (7) symbolprocessing systems, (8) social systems and (9) transcendental systems, respectively. According to this typology, levels 1 to 3 include the technical and physical systems. Levels 4 to 6 subsume the biological systems. Levels 7 to 8 involve the human and social systems. Level 9 is any imaginary level. Moving from level 1 to 8, the systems become progressively more complex and their structures become somewhat less rigid and constrained, and the connections between the interacting parts become relatively loose, where less constraint is placed on the behavior of one element by the condition of the others (Scott, 1998) . Additionally, and most importantly, moving from level 1 to 8, the systems grow towards higher degrees of cognition.
From these analyses, it can be asserted that differences between theories of natural and social sciences reside not only in the properties and structure of their elements of study, but most importantly, in the abilities of these elements. On the one hand, the main elements of social systems are humans and networks of people, and also organizations and networks of organizations. Social systems possess high degrees of cognition and, consequently, high levels of intelligence, autonomy, learning and knowledge management capabilities, and whereas these abilities are distributed among their individuals and among their relationships. On the other hand, the elements of, and the relationships with, physical, biological and chemical systems, including all the objects and organisms of the ecological system, but excluding man, are less complex than those found in social systems if we consider that they have low degrees of cognition if any in most cases. Therefore, the nature of a theory of organizations resides in principles of human behavior and cognition (1) .
Proceeding further, what makes this paper distinct and unique is that it puts forward a new analysis perspective of the organization and the environment, and also of the relations between them through the concepts of cognition and complexity. From this perspective, the paper proposes that cognition is the core asset of the organization since it contributes to control and to reduce the level of environmental complexity and uncertainty. It also contributes by explaining what distinguishes organizational cognition from the concepts of organizational intelligence, autonomy, learning and knowledge management. It most outlines the relations and frontiers between these concepts, and it explains that, despite being distinct, they form complementary abilities. These concepts, all together, form the set of abilities in the organization. Grounded in such a background, this paper presents a model of the organization as a set of fuzzy abilities; however, it also extends this model to the concept of the environment, relations between the organization and the environment, and networks of organizations.
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ORGANIZATION, UNCERTAINTY AND COMPLEXITY
Environmental uncertainty can be associated with the level of uncertainty that the organization and its participants perceive or sense from the environment (Ducan, 1972) . Moreover, the contingency theory (Galbraith, 1973 (Galbraith, , 1974 (Galbraith, , 1977 (Galbraith, , 2002 ) defines uncertainty as the variable which makes the organization (2) contingent upon the environment (3) . Hence, organizational design, and thus organizational choice, depends on the concept of uncertainty. Briefly, uncertainty can be associated with the mathematical concepts of probability and fuzziness (Klir & Folger, 1988) . However, uncertainty can also be associated with propositions of bounded rationality (Simon, 1982a (Simon, , 1982b (Simon, , 1997a (Simon, , 1997b . In this latter perspective, uncertainty carries the meaning of lack of information (4) , which leads the organization to unpredictability of outcomes, in addition to insufficiency of cognitive abilities for general information-processing and interpretation (Nobre et al., 2009a) . The former, lack of information, means that uncertainty is the difference between the total amount of information that the organization needs to have in order to complete a task and the amount of information the organization actually possesses. The latter, insufficiency of cognition, means that uncertainty is the difference between the degree of cognition that the organization needs to have in order to complete a task and the degree of cognition in possession of the organization. These approaches to uncertainty are complementary to each other since the greater the amount of information that the organization needs to have in order to perform and complete a task, the greater is the degree of cognition that the organization needs to have in order to process and manage this information for task execution and completion. Therefore, the question which arises in our quest is: what can we do to control the level of uncertainty that the organization is faced with and needs to manage? This paper implies that organizational cognition plays an important role in such a task (Nobre et al., 2009a (Nobre et al., , 2009b (Nobre et al., , 2009c .
Complementarily to this view, this paper defines the complexity of the environment and being contingent upon the level of uncertainty that it represents to the organization. Similarly, the complexity of a task environment is contingent upon the level of uncertainty that it represents to the organization during task execution and completion. Therefore, it can be asserted that the greater the level of environmental complexity, the greater is the level of environmental uncertainty that the organization confronts and needs to manage (Nobre, 2005 (Nobre, , 2008 Nobre et al., 2009a) .
ORGANIZATIONAL ABILITY
Ability is a general term concerning the capacity to act mentally, physically, financially, legally or in some other way. Cognitive ability refers specifically to mental capacity (Ree, Carretta, & Steindl, 2002) . In the context of this paper, cognitive ability involves processes and representations which support the pursuit of intelligence, autonomy, learning and knowledge management in the organization. Therefore, this paper sets cognition as the main element of organizational ability. From this viewpoint, abilities within the organization or, simply, organizational ability, involve concepts of cognition, intelligence, autonomy, learning and knowledge management. In the following subsections, this paper proposes concepts and principles of organizational cognition. It also reviews the concepts of organizational intelligence, autonomy, learning and knowledge management. In this review, the paper contributes to defining the frontiers between organizational cognition and the other organizational abilities.
BAR, Curitiba, v. 7, n. 4, art. The subject of cognition in organizations has flourished over the last fifty years in an environment of extensive and multidisciplinary research influenced by developments in general systems theory, cognitive and social psychology, artificial intelligence and cognitive science, social psychology of organizations, sociology of knowledge, organizational learning and knowledge management. Most recently, this subject has been referred to as organizational cognition (Eden & Spender, 1998; Iandoli & Zollo, 2007; Lant & Shapira, 2001; Nicolini, 1999; Nobre et al., 2009a Nobre et al., , 2009b Porac & Thomas, 2002; Walsh, 1995) .
Research on cognition in organizations has its roots in the publications of Simon (1947) on Administrative Behavior, and March and Simon (1958) on Organizations. In these publications, the organization was associated with information processing systems whose picture resembles a nexus of cognitive agents and processes organized through lateral and vertical relations. In this perspective, the organization benefits individuals and groups by extending their cognitive limitations to more advanced models of rationality (Simon, 1997a (Simon, , 1997b . However, the meaning of this perspective has been separated by some researchers into two main streams: the computational and the interpretive approaches (Lant & Shapira, 2001 ). The computational approach investigates the processes by which the organization manipulates information, and associates the organization with information processing machines. In this stream, the emphasis is on information and efficiency. This approach is grounded in cognitive psychology, cognitive science and artificial intelligence. The interpretive approach examines how meaning is created around information in a social context, and is related to social collectives and knowledge systems. In this stream, the focus is on knowledge and collectivities. This approach has been grounded in the sociology of knowledge, social psychology of organizations, social cognition and, most recently, in knowledge management and organizational learning, whereas the latter has also been associated with processes for creating, retaining and transferring knowledge in organizations (Argote, 2007) .
Most of the perspectives on organizational cognition are placed somewhere in the continuum between these computational and interpretive approaches. Moreover, further research has suggested that integration of these two perspectives is the best way to make progress (Choo, 2005; Lant & Shapira, 2001 ).
. Preliminary Concepts
Cognition comprises the perspectives of processes and representations in the organization. On the one hand, when viewed as processes, cognition subsumes sensation, perception, attention, concept identification, categorization, knowledge representation and organization, memory, language, decision making, learning and problem solving (Nobre et al., 2009a) . These cognitive processes mediate the effect of external events or stimuli on the decisions, behaviors and actions of individuals, groups and organizations in response to their experiences. The organization which is able to integrate these processes is defined as a cognitive organization, and in particular the organization which integrates the processes of sense making, knowledge creation and decision making is described as a knowing organization (Choo, 2005) . In these classes of organizations, information about the environment is sensed and interpreted, and its meaning is socially constructed in the organization participants' mind. Tacit knowledge is converted to explicit knowledge and vice-versa, and individuals' knowledge is expanded to the group and organizational levels according to the knowledge creation processes of the spiral cycle presented by Ichijo and Nonaka (2006) . The processes of sense making and knowledge creation provide the organization with the appropriate context for decision making, problem solving, action and learning. On the other hand, as representations, cognition is synonymous with mental images, knowledge models and cognitive maps constructed from the experiences and learning of individuals, groups and organizations. Representations play a major role in directing behavior in the absence of environmental stimuli (Brewer & Hewstone, 2004 Organizational cognition can also be associated with degree of cognition in the organization (Nobre et al., 2009a (Nobre et al., , 2009b , whereas degree of cognition can be symbolically associated with tangible and intangible measures of processes and representations. Nobre et al. (2009a) , for instance, presented a case study about an international telecommunications and software business organization, in which they associated the degree of cognition in the organization with levels of organizational process maturity, capability and performance, along with organizational learning results. Qualitative analyses and quantitative measurements of the case study indicated that improvements in the levels of organization process maturity and performance were associated with improvements in the degree of organizational cognition, and also that improvements in organizational learning could be associated with improvements in organizational cognition. Similar methods have been adopted by other researchers who have associated performance and productivity gains with practices of organizational learning (Argote, 2007) .
. Human vs. Organizational Cognition
Organisms of the ecological system have evolved and improved their abilities and mechanisms for fitness and adaptation to the environment. Among such organisms, the human being is the species that is the most likely to survive, reproduce, and continue evolving and developing. This human predominance is a particular privilege provided by the evolution of the brain, emotional and cognitive processes (Heyes & Huber, 2000; Simon, 1983) . Among the results of such a continuous evolutionary path are their abilities to search for information, organize knowledge, make decisions, learn and solve complex problems. Humans adapt to the environment, and they also change the environment to suit their own needs. In such a continuum, humans have been transferring some of their abilities to systems, and most importantly, to organizations (Nobre, 2008) . Certainly, one of the main rationales for organizing can be explained by the perspective that organizations benefit individuals and groups by extending their cognitive, physical, temporal, institutional and spatial limitations (Carley & Gasser, 1999; Nobre, 2008 ).
In such a perspective, while human cognition is part of a natural system, organizational cognition is part of an artificial system because it involves the art of design (Simon, 1996) . Therefore, the cognitive ability in the organization can be changed and improved through processes of organizational change and design. Hence, organizational cognition, and more precisely, the degree of cognition in the organization, is contingent upon the goals, social structure, participants, technology and environment of the organization.
. Ten Principles of Organizational Cognition
Principles of organizational cognition are important if we wish to understand the roles of cognition in the organization. Initial lines on this subject were proposed by Nobre et al. (2009a) , with emphasis on information processing only. This subsection contributes to the theme by restructuring and extending such principles to a more advanced perspective that subsumes computational and interpretive views of organizational cognition, where emphasis is placed on knowledge, organizational abilities and strategic context. 1) Organizational cognition is the main ability which supports agents, groups and organizations with intelligence, autonomy, learning and knowledge management.
2) Organizational cognition is associated with cognitive processes and representations in the organization. At the individual level, mental processes and representations contribute to the creation of tacit and explicit knowledge of the participants in the organization. At the group and organizational levels, processes and representations of cognition contribute to the creation of collective tacit and explicit knowledge which are expanded and crystallized in the whole organization. The knowledge creation processes can follow the spiral cycle presented by Ichijo and Nonaka (2006 3) The main agents of organizational cognition are the participants in the organization and the social networks they form. Agents of organizational cognition include humans and cognitive machines (Nobre, 2008; Nobre et al., 2009a Nobre et al., , 2009c . 4) Cognitive processes and representations in the organization are influenced and supported by the goals, technology and social structure of the organization.
5) The cognition in the organization is also influenced by inter-organizational processes and the environment.
6) Organizational cognition can be associated with degrees of cognition in the organization, whereas degree of cognition can be symbolically associated with tangible and intangible measures of processes and representations (Nobre et al., 2009a) .
7)
Research on organizational cognition is important and necessary when we decide to design organizations with higher degrees of cognition for general information processing, knowledge management, learning, decision making, problem solving and the management of environmental uncertainty.
8) The degree of organizational cognition depends on the choice of models of organizing. Therefore, the degree of organizational cognition depends on the choice of the organization's elements (5) (goals, social structure, participants and technology) and strategy.
9) The choice of the organization's elements depends on the environment. Consequently, organization cognition (and the degree of cognition in the organization) is contingent upon the environment (and the level of environmental uncertainty).
10) Cognition is the core ability in the organization that contributes to the development of core competencies (6) and, consequently, provides the basis for the creation of the organization's sustainable competitive advantage (7) .
Organizational Intelligence
Intelligence is a general mental ability (Schmidt & Hunter, 2000) that depends on rational and emotional processes (Goleman, 1994) . Rational process or rationality is the ability to follow procedures for decision making and problem solving in the pursuit of goals (Simon, 1997a) . When rational processes lead individuals to satisfactory (satisfice) outcomes, rationality can be associated with intelligence. Emotional process (8) is less procedural than rationality and it is less purposeful in the context of achieving goals. However, researchers have shown that emotions play an important part in motivating, directing and regulating actions in the service of goal pursuit (Bagozzi, 1998; Keltner & Gross, 1999; Keltner & Haidt, 1999) . When emotional processes lead individuals to excel in life (9) , emotion can be associated with intelligence. Complementarily, while emotion influences cognitive processes such as attention, learning, decision making and problem solving (Goleman, 1994) , cognition is in the service of emotion when interpreting stimuli (Plutchik, 1982) and regulating emotional processes and states. Therefore, intelligence and, in particular, intelligent behavior depend on cognitive and emotional processes.
Organizational intelligence can also be associated with degrees of intelligence in the organization. It has similar principles to organizational cognition. However, while organizational cognition is associated with cognitive processes and representations in the organization, organizational intelligence is associated with the degree to which the organization satisfies -satisfice (Simon, 1997b ) -its goals and sub-goals. Therefore, the greater the degree of cognition in the organization, the greater is its chance to exhibit intelligent behavior (Nobre et al., 2009a (Nobre et al., , 2009b 
Organizational Autonomy
Autonomy is the ability of individuals, groups and organizations to act through the use of cognition. Autonomous organisms are continuously in pursuit of intellectual independence and therefore are continuously attempting to improve their cognitive abilities. Like organizational cognition and intelligence, organizational autonomy is a matter of degree. The degree of autonomy of individuals, groups and organizations improves as much as they interact with the environment by capturing, processing, creating, storing, exchanging and managing new resources. From this viewpoint, organizations with higher degrees of cognition have higher degrees of autonomy (Nobre et al., 2009a (Nobre et al., , 2009b .
Organizational Learning
Organizational learning has been associated with the creation and management of knowledge in organizations (Argote, 2007; Dierkes, Antal, Child, & Nonaka, 2003) . In psychology research, learning is the process of making changes in the individual's mind and behavior through experiences along with cognitive, emotional and environmental influences (Bernstein, Penner, Clarke-Stewart, & Roy, 2008; Illeris, 2007; Lefrançoies, 1995; Minsky, 1986; Reed, 1988) . In such a process, learning involves acquiring, enhancing or making changes in one's knowledge, skills, values and world views. This paper supports this definition and puts forward the perspective that organizational learning is the process of making changes in the organization's elements (goals, social structure, technology and participants) and behavior through experience, cognition, emotion and environmental influences for the benefit of the organization. Such a perspective implies relations on the effect of organizational learning on organizational cognition and vice-versa. On one hand, it is plausible to say that organizational learning affects organizational cognition and, more specifically, the degree of organizational cognition by changing cognitive processes and representations in the organization. On the other hand, it is also plausible to state that organizational learning depends on organizational cognition and, more specifically, on cognitive processes and representations for the corroboration of change and for the creation and management of knowledge in the organization. The process of change in the organization follows mechanisms and models which are mostly based on principles of feedback control, adaptive and learning systems that originated in the broad fields of cybernetics and general systems theory (Ashby, 1968; Bertalanffy, 1968; Buckley, 1968; Wiener, 1961) . Well-known models of organizational learning include single-loop and double-loop types (Argyris & Schön, 1978) along with meta-learning, the concept of which was introduced by Biggs (1985) to describe the state of being aware of and taking control of one's own learning. Further studies on the concept of metalearning and its distinction from deuteron and planned-learning are discussed in Visser (2007) ; and the use of organizational meta-learning for the construct of dynamic core competencies is presented by Lei, Hitt and Bettis (1996) .
In such a view, cognition is what provides individuals, groups and organizations with the ability to learn. Therefore, organizations with higher degrees of cognition have greater capacity or higher degrees of learning (Nobre et al., 2009a) .
Knowledge Management
Different views and definitions of knowledge can lead to distinct concepts of knowledge management. The perspective of this paper is that knowledge primarily emerges from the information possessed and personalized in the minds of individuals (Alavi & Leidner, 2001) . Moreover, knowledge is classified into epistemological and ontological dimensions (Ichijo & Nonaka, 2006) . From these preliminaries, this paper defines that Knowledge Management (KM) in organizations involves a set of practices and socially enacted processes for (1) creation, including renovation and conversion (from tacit to explicit, and from explicit to tacit knowledge), (2) storage and retrieval, (3) transfer, exchange, and distribution and (4) application of knowledge, through individuals, groups and organizational processes and practices for the benefit of the organization. While individuals are the BAR, Curitiba, v. 7, n. 4, art. 4, pp. 379-396, Oct./Dec. 2010 www.anpad.org.br/bar main agents of knowledge creation, the organization is the agency which supports them with the necessary elements and conditions for the production, application and expansion of their knowledge to the group, organizational and inter-organizational ontological levels (Takeuchi & Nonaka, 2004) . The subject of knowledge management overlaps with organizational cognition since both fields share studies on processes of creation, organization and management of knowledge. From this point of view, organizational cognition supports knowledge management with cognitive processes that include concept formation, categorization, knowledge organization and representation, memory and learning, to name a few. Therefore, organizations with higher degrees of cognition have greater capacity or degree of knowledge management.
However, more recently, the field of knowledge management was introduced by some researchers as a branch of the broad areas of strategic management and resource based view of the firm. In such a strategic context, knowledge is defined as the main strategic asset in a knowledge-based view of the firm (Grant, 1996; Ichijo & Nonaka, 2006; Oliveira, 1999; Spender, 1996a Spender, , 1996b . From such a new perspective, research on knowledge management has expanded its frontiers and contributions, and it has also received a more pragmatic place in organizational studies. Therefore, inspired by these advancements in knowledge management, this paper suggests that further investigations can extend the fields of organizational cognition and organizational ability toward new contexts of cognition and ability-based views of the firm.
COGNITION AND THE CONTROL OF UNCERTAINTY
The definitions and propositions introduced in this section are mostly grounded in the contingency theories (Burns & Stalker, 1994; Donaldson, 2001; Galbraith, 1977; Lawrence, 2000) . However, this paper differs from and extends these works by introducing cognition as the main ability to effectively control environmental uncertainty. On the one hand, uncertainty is defined as the state variable, and, on the other hand, cognition is defined as the control variable (10) . Therefore, this paper implies that uncertainty can be influenced, controlled, governed and reduced in some extent by the cognitive abilities in the organization. (ii) R U reduces when there is a reduction in E U , for a given O C .
Relations on Cognition and Uncertainty
(iii) R U grows when there is a reduction in O C , for a given E U . 
. Analyses of the Relations
Definitions (1) and (2), and more specifically, their respective causalities (i) to (iv), and (a) to (d), suggest a total of eight alternatives of strategy which can lead to four possible goals: the reduction or the growth in the Relative Level of Environmental Uncertainty (R U ), and the reduction or the growth in the Relative Degree of Organizational Cognition (R C ). As this paper focuses on organizational cognition, it selects strategies (i) and (a). Both strategies increase the Degree of Organizational Cognition (O C ) in order to reduce the Relative Level of Environmental Uncertainty (R U ) and to increase the Relative Degree of Organizational Cognition (R C ).
From these conceptualizations, this paper proposes that: Proposition 1 Proposition (1) suggests that, while the environment influences the organization through information and uncertainty, to some extent the organization can control the environment through its cognitive abilities along with intelligence, autonomy, learning and knowledge management.
: The higher the Degree of Organizational Cognition (O C ), the lower is the Relative Level of Environmental Uncertainty (R U ), and the higher is the Relative Degree of Organizational Cognition (R C ).
FUZZY MODEL OF COMPLEX ORGANIZATIONAL SYSTEMS
This section contributes mathematical definitions and fuzzy models of organizational ability, environmental ability, relational ability between the organization and the environment, and networks of organizations. 
Model of Organizational Ability
and KM d are defined in the interval [0,1] since they can be characterized by using the concepts of fuzzy sets and membership functions (12) (Zadeh, 1965) . The application of the fuzzy sets theory is encouraged to this definition of organizations because ability, cognition, intelligence, autonomy, learning and knowledge management are vague and loose concepts in the sense defined by Black (1937 Black ( , 1963 , and they also are fuzzy concepts in the way defined by Zadeh (1965 Zadeh ( , 1973 . 
(2)
Therefore, O s can assume degrees of ability, intelligence, cognition, autonomy, learning and knowledge management respectively, where such degrees can be interpreted as degrees of compatibility or membership of O s of the respective fuzzy sets of
From equation (1), it can be stated that:
The level of ability A L is a function g which can be represented by a t-norm • or an snorm • (Dubois & Prade, 1985) :
where the t-norm • and s-norm • can be viewed as respective representations of intersection and union operations in fuzzy sets (Zadeh, 1973) . Therefore, equations (8) and (9) denote that A L is a fuzzy set which membership function is the result of the intersection or union of
Model of Environmental Ability
This subsection is about the environment e, and it subsumes relations R e between the organization O s and the environment e.
Axiom 4: Let us consider an organization O s1 with relations R e1 to an environment e 1 , (O s1 • R e1 • e 1 ), which has relations R e2 to another environment e 2 , (e 1 • R e2 • e 2 ). Therefore, a generic environment e n of an organization O sn forms relations R e(n+1) to an environment e (n+1) , (e n • R e(n+1) • e (n+1) ), where n is an integer. Axioms (4) and (5) also imply that an environment is a relative concept that depends on the perspective of our analysis on a map of networks of organizations. This means that the roles of e and O s may be exchanged since an environment e can represent an organization O s , and vice-versa, according to the perspective that someone has of the map of networks of organizations. Therefore: (3) and (4) 
Relational Ability between the Organization and the Environment
This subsection complements the definitions of the organization O s and the environment e by introducing different types of relations R e which can exist between them. It borrows from and adapts the approach to the analysis of ecological dynamics presented by Boulding (1978) in order to describe the diversity of relations R e .
Axiom 6: Lets us assume an organization O s (t) with a set of state variables denoted by X(t), where t denotes time. Additionally, let us define the organization's performance P Os(t) as a measure of its efficacy and efficiency which are dependent on the behavior of X(t).
Axiom 7: Similarly, let us consider an environment e(t) with state variables Y(t) and with performance denoted by P e(t), which holds the same assumptions given to P Os(t) .
Axiom 8:
Similar relations can be postulated for the influence of e(t) on O s (t) . In this case, new representations have to be derived. Therefore:
Let us assume that O s (t) can affect e(t) in three ways. First, O s (t) may affect e(t) favorably, and hence the relation R e (t) is cooperative. A rise in P Os(t) will increase P e(t) (i.e., if P Os(t) • then P e(t) • ). Second, the relationship R e (t) may be competitive. In this case, a rise in P Os(t) leads to a decline in P e(t) , and a fall in P Os(t) causes a rise in P e(t) (i.e., if P Os(t) • then P e(t) • , and if P Os(t) • then P e(t) • ). Third, P e(t) may have no dependence on P Os(t) and therefore a rise or a fall in P Os(t) may have no effect on P e(t) (i.e., if either P Os(t) • or • then P e(t) (0)).
Axiom 9:
The results of all possible combinations are given in Table 1, while Table 2 describes the results of such combinations.
Let us denote R (e• Os) as the relations to the effect of e(t) on O s (t), and R (Os• e) as the relations of O s (t) on e(t).
Definition 6: Relations R e are dynamical systems whose attributes can change over time. Examples of attributes applicable to these relations are competition and cooperation. R e does not guarantee bilateral properties, i.e., the types of relations created from O s (t) to e(t) as given by R (Os• e) may differ from the relations of R (e• Os) . Moreover, definitions (3) and (4) Table 2 Analysis of Relations R e (t)
Cases Interpretation 1
Os(t) contributes to e(t) and e(t) contributes to Os(t)
2
Os(t) contributes to e(t) but e(t) harms Os(t)
3
Os(t) contributes to e(t) but e(t) has no effect on Os(t)
4
Os(t) harms e(t) but e(t) contributes to Os(t)
5
Os(t) harms e(t) and e(t) harms Os(t)
6 Os(t) harms e(t) but e(t) has no effect on Os(t) 7 Os(t) has no effect on e(t) but e(t) contributes to Os(t) 8 Os(t) has no effect on e(t) but e(t) harms Os(t) 9
Os(t) does not affect e(t) and e(t) does not affect Os(t)

Networks of Organizations
An important result derived from axiom (5) and definition (5) is the concept of networks of organizations as outlined here.
Definition 7: A network of (n+1) organizations O s(i=1,…,n+1) is a dynamic system denoted by N E (t) whose relations R e(i=1,…,n+1) change over time.
CONCLUSIONS
This paper proposed a new contingency view of the organization that contributed through two complementary perspectives. First, it proposed cognition as a function which acts as the main mediator between the organization and the environment. Second, it introduced cognition as the main organizational ability that supports individuals, groups and organizations with intelligence, autonomy, learning and knowledge management; in such a perspective, cognition can be viewed as the core BAR, Curitiba, v. 7, n. 4, art. 4, pp. 379-396, Oct./Dec. 2010 www.anpad.org.br/bar resource in the service of the organization. Both perspectives, the mediation and the core organizational resource views, suggest that cognition is a source of reduction of environmental complexity and uncertainty. From these pictures, this work emphasized the organization in the pursuit of high degrees of organizational cognition in order to manage high levels of environmental complexity and uncertainty.
In these perspectives, this work presented four important contributions about organizational cognition. First, it proposed ten principles about organizational cognition that unify concepts of computational and interpretive approaches. These principles contributed by introducing organizational cognition into the strategic domain, defining cognition as an important strategic ability which supports individuals, groups and organizations with intelligence, autonomy, learning and knowledge management, by introducing the notion of degree of organizational cognition and defining its contingency upon organization design and the environment. They also contributed by defining organizational cognition as a source of development of core competencies and the creation of the organization's competitive advantage. Second, the article contributed by outlining and explaining the frontiers and complementary relations between organizational cognition and the concepts of organizational intelligence, autonomy, learning and knowledge management and, therefore, it suggested the basis of a new perspective on organizational abilities. Third, it proposed relations between organizational cognition and environmental uncertainty. This perspective contributed by introducing cognition as the main ability in the service of the organization and, more specifically, for the control, regulation and reduction of the level of environmental uncertainty. As a result of the analysis, this research proposed that, while the environment influences the organization through information and uncertainty, to some extent the organization can control the environment through its cognitive abilities along with intelligence, autonomy, learning and knowledge management. Fourth, it presented a model of the organization as a set of fuzzy abilities. This model contributes to the analyses of the organization and the environment through the new perspective of organizational abilities.
Signpost to the Future
While the characteristics of the elements of the organization will change, evolve and develop continuously towards higher levels of cognition and complexity, the purpose for the existence of the organization will remain the same or will not change in the same proportion of its elements (Nobre, 2005 (Nobre, , 2008 . The former part, which is concerned with the elements of the organization, will move towards high levels of automation, and this will include machines with high degrees of cognition, mainly in those areas in the upper layers and levels of the organization; and thus they will provide organizations with more capabilities of computational capacity along with knowledge and uncertainty management. Therefore, new organizations of this kind will be able to operate in and manage higher levels of environmental complexity and uncertainty than organizations of today. These transformations towards new organizations will have implications for society, and this is a topic for further research (Nobre et al., 2009a (Nobre et al., , 2009b (Nobre et al., , 2009c Nobre et al., 2010) . The latter part, which is concerned with the purpose and the existence of organizations, will remain the same and will certainly not change to the same extent in the evolutions of organizational elements. This is because the individual motives and the organizational goals which are pursued by humankind will not change over time into the political, economic and social facets of this society.
One day, perhaps not so far into the 21 st century, worldwide organizations and their executives will have the ability to perceive, sense, decide and act based on new models of organizing and management thought which are grounded in concepts of systemic sustainability, and these new models will require the reconciliation of environmental, social and economic demands -the three pillars of sustainability (13) . It is in such a new context that organizations and their participants will be challenged to decide whether they are ready to create competitive advantage without affecting the balance and equilibrium of such a triad. It raises the question of the endurance and survival of the human species.
BAR, Curitiba, v. 7, n. 4, art. 2 The organizations in this paper satisfy the concept of open-rational systems (Nobre, 2005; Scott, 1998) and also the perspective of economic organizations (Milgrom, P. & Roberts, J. (1992) Economics, organizations & management. New Jersey: Prentice Hall.) . This type of organization integrates resources, core competencies, participants, technology and goals into a coordinative social structure in order to cope with the environment. They are formal organizations that pursue specific goals and that produce goods and services. 3 The environment includes information, consumers and stakeholders, other organizations such as buyers and suppliers, networks of organizations, institutions, market regulators, the whole economy, cultural values and natural resources (Milgrom & Roberts, 1992) . 4 Information has quantitative and semantic domains. The quantitative domain refers to the volume or amount of information, and the semantic represents the meaning of the information that the organization needs to process, to interpret and to manage. In this perspective, the semantic domain also includes the syntax that regards the relationship among the parts of the information. 5 The elements of the organization include goals, social structure, technology and the participants in the organization (Scott, 1998) . Moreover, the organization exists in a physical, technological, cultural and social environment with which the organization interacts (Scott, 1998) . Participants are the agents who act in the name of the organization and include humans and cognitive machines (Nobre, 2008 , Nobre et al., 2009a , 2009c . Technology expands what organizations can do and it supports the connection of the organization to the environment. Goals and sub-goals are what organizations aim to achieve in order to satisfy people's desires. Social structure refers to the standards and regularized aspects of the relationships existing among the participants in the organization and comprises the normative and behavioral parts (Nobre et al., 2009a; Scott, 1998) . Core competencies can represent a set of tacit and collective knowledge which is developed through learning processes and which provides the organization with particular strengths and superior value relative to other organizations. These are sources of innovation, customer benefits and sustainable competitive advantage (Lei et al., 1996; Oliveira, 1999) . 7 Competitive advantage is a position that a firm occupies in its competitive environment and it also represents the organization's capability to create superior value for its customers and superior profits for itself (Porter, M. E. (1998) .
Competitive advantage: creating and sustaining superior performance. New York: Free Press). The organization's competitive advantage becomes sustainable when its value evolves with a basis on the strategic resources management along with the development of dynamic core competencies (Lei et al., 1996) .
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